The present study has been carried out on ten stands of Anabasis articulata in Egypt. The relationships between the studied Anabasis articulata stands have been demonstrated as dendrogram based on the morphology, anatomy and some chemical constituents of the plants. Four characteristic ecotypes of Anabasis articulata have been recognized: (i) xerophytic ecotype in the stands of Belbase desert and Sudr El Hytat-Nekhl Road, (ii) xero -halophytiç ecotype in the stands of the Eastern Desert, Sinai Desert, Kattamia-Ain Sukhna Road, Isthmic desert (Fayid), Adabia and Saint Katherine, (iii) halophytic ecotype in the stands of the Red Sea Costal region, Ras Sudr and Hammam Faraon, Sinai and (iv) halo-xerophytic in the stands of the Nekhl-El Hasana and El Hasana-El Quseima Roads. These ecotypes differ, remarkably, morphologically, anatomically and chemically. This may be due to the variation in climatic and soil characteristics of the habitats.
perature, length of seasons and shade) and biotic influences (e.g. grazing and parasitism).
The present paper presents a detailed morphological, anatomical studies as well as some chemical analysis on ten samples of A. articulata collected from different locations of the Egyptian deserts.
MATERIAL AND METHODS

Five samples of Anabasis articulata
were collected from each of the ten stands growing in the three regions (Eastern desert, Isthmic desert and Sinai proper) of Egypt namely: Kattamia -Ain Sukhna Road (50 km. From Cairo), Adabia (Suez -Ain Sukhna Road), Belbase desert, Fayid desert, Ras Sudr site, Hammam Faraon stand, Saint Katherine region, Sudr El -Hytat-Nekhl Road, Nekhl ElHasana Road and El-Hasana El-Quseima Road. All sample were collected during 2000-2003 period.
-The mean values of climatic factors for the ten studied localities (Table 1) were obtained from the Meteorological Department of Egypt for the periods of investigation (2000) (2001) (2002) . -Soil samples of each studied stand were taken to a depth of 30 cm. The soil moisture content was determined. Soil samples were air-dried, sieved for analysis of soil particles. The total carbonates, the total soluble salts, chlorides, sulphates and pH value were determined. The methods used in this study are those adopted by Rowell (1994). -The total ash content in leaves, stems and roots was determined after Brower and Zar (1984 (Tables 3 & 4 and Figure  1 ).
-The relationships between the studied Anabasis articulata specimens have been demonstrated as dendrogram (Fig. 2 ) by using statistical programs PRIMER (Ver. 5.0). Morphological, anatomical and chemical constituent data of the specimens in the different stands were statistically analysed by means of Euclidean distance using an unweighted pair group method with arithmetic mean (UPGMA). 
RESULTS
A. Ecological Features a -Climate of the studied areas
There are wide range of temperature and humidity both annual and diurnal. Rainfall is scanty and varies in the different years. Generally the climate of the inner desert areas is of the extremely arid type. However, that of the Mediterranean region is of the semi -arid type.
Cairo area
The maximum temperature reached 39 o C in July while the minimum temperature decreased to 7.8 o C in January and February. The highest rainfall value was recorded in February (1.7mm) and the period from June to September was rainless. The maximum relative humidity recorded was 63 % in November and January and the minimum R.H. was 36 % in June. The maximum wind velocity was recorded in May (8.4 km/hr.) while the minimum value was in November (5.8 km/hr.)
Ismailia area
The maximum temperature reached 39.4°C in July while the minimum temperature decreased to 6.2 o C in January. The highest rainfall value was recorded in March (2.4 mm) and the period from June to September was rainless. The maximum relative humidity recorded was 68.6 % in November and the minimum R.H. was 55.9 % in April. The maximum wind velocity was recorded in May (6.3 km/hr.) while the minimum value was in November (4.1km/hr.).
Suez area
The maximum temperature reached 45 o C in August while the minimum temperature decreased to 9.2 o C in January. The highest rainfall value was recorded in February and December (6 mm) and the period from April to September was rainless. The maximum relative humidity recorded was 69 % in October, November and December while the minimum R.H. was 55 % in May. The maximum wind velocity was recorded in July and September (19 km/hr.) while the minimum value was in December (11 km/hr.).
Saint Katherine area
In July the maximum air temperature was 34.3 o C in August while the minimum temperature was -2.4 o C in December. The maximum wind velocity was recorded (13.2 km/hr.) in March while the minimum value was in February (5.8 km/hr.). It was noticed also that the high rate of rainfall was in October (13.6 mm.) and rainless in the remainders.
Middle Sinai area
The maximum temperature reached 27.22 o C in August while the minimum temperature decreased to 13.44 o C in December. The highest rainfall value was recorded in January (10.24 mm) and the period from April to September was rainless. The maximum relative humidity recorded was 94.22 % in January and the minimum R.H. was 78.56 % in June.
b-Soil analysis
1-Mechanical analysis
The mechanical analysis of the studied samples showed remarkable differences in soil texture due to differences in soil types (Table 2 ). The gravel fraction recorded the highest value (61.6%) in middle road of Kattamia Ain -Sukhna while it recorded the lowest value (1.2%) near Ras-Sudr. Coarse sand fraction was recorded the highest value (61%) in Ras Sudr City while it recorded the lowest value (0.4 %) in Nekhl El-Hasana road. Fine sand fraction recorded the highest value (52.8 %) in desert of Fayid while it recorded the loweest value (10.4 %) in Saint Katherine. Silt fraction recorded the highest value (57.2 %) in Nekhl -ElHasana road while it recorded the lowest value (2 %) in Saint Katherine and clay fraction recorded the highest value (41%) in Sudr El-Hytat-Nekhl road while it recorded the lowest value (1.6 %) in Saint Katherine. it recorded the lowest value (0.27 ml eq / L) in Hasana -El Quseima Road. Sulphate content recorded the highest value (129.5 ml eq /L) in Fayid desert while it recorded the lowest value (5.99 ml eq /L) in Sudr El -Hytat Nekhl Road. The potassium content recorded the highest value (29 ml eq /L) in Kattamia Ain-Sukhna Road (50 Km. From Cairo ) while it recorded the lowest value (1 ml eq /L) in Saint Katherine and El -Hasana El-Quseima Road. Sodium content recorded the highest value (240 ml eq /L) in Kattamia -Ain Sukhna Road (50 km from Cairo) while it recorded the lowest value (10 ml eq /L) in El -Hasana El -Quseima Road. Calcium content recorded the highest value (181.5 ml eq /L) in Hammam Faraon, while it recorded the lowest value (3.08 ml eq/L) in Sudr ElHytat Nekhl Road. Magnesium content recorded the highest value (131.56 ml eq / L) in Hammam Faraon, while it recorded the lowest value (0.66 ml eq/L) in Adabia.
2-Chemical analysis
B-Macromorphology
The differences between samples of Anabasis articulata are shown in Table  ( El-Quseima road and 6-9 mm in the other sites.
C-Micromorphology a-Stem anatomy
The outline in cross section is terete. Epidermis consists of three-four layers of tangentially with inconspicuous cells. The cuticle layer is thick and smooths (1.5-2 mµ). Hypodermis is formed of 1-2 layers of thinner-walled cells, which similarly to the epidermis contain crystals. Cortex is wide (163.93 mµ), consists of one layer of palisade cells with chloroplasts, forming continuous ring, followed by a layer of sub palisade which is more or less cubical cells and also contain chlorophyll followed by the water-storing parenchyma, which is composed of 6-10 layers containing large druses. Vascular cylinder is composed of 4 bundles; the conducting tissue is well defined. Pith is narrow, homogeneous with thin-walled parenchymatous cells. Druses are very few in the phloem and pith (Fig. 1, 1) . 
b-Comparative anatomy
D. Chemical constituents Preliminary Phytochemical Screening
A. articulata contains sterols, alkaloids and saponins. Negative results were obtained for tannins and flavonoides. The results are presented in Table (5) .
Investigation of plant constituents
The principal common types of chemical constituents were investigated in A. articulata plant in order to compare between their amounts in the ten studied stands. These chemical constituents comprised the elementary compositions (Na , total ash contents, total carbohydrates, total soluble proteins, total lipid content and proline content. The results are presented in Table (5) .
DISCUSSION
In Egypt Anabasis articulata, has wide ecological amplitudes. It is widely distributed in the Egyptian deserts especially in the Wadis and mountains, it has many growth forms.
The experimental discontinuities in morphological, anatomical characters and chemical constituents demonstrate that the ten stands of A. articulata under study contain four ecotypes (Fig. 2) as follows: (i) the xerophytic ecotype growing in Belbase desert and Sudr El Hytat-Nekhl Road. Its cortical parenchyma length /vascular bundle length ratio is small and druses are few. (ii) The xero -halophytiç ecotype of common occurrence in Eastern Desert and Sinai, as Kattamia-Ain Sukhna Road, Fayid desert, Adabia and Saint Katherine stands. It is characterized by the epidermis consisted of four layers. (iii) The halophytic ecotype of wide ecological amplitude growing in the Red Sea Costal region as well as Ras Sudr and Hammam Faraon sites. In these stands: the plant height / diameter ratio is large; the epidermis consisted of three layers, the area of cross section is large, cortical parenchyma is wide and the cortical parenchyma/ vascular bundle length ratio is large. (iv) The halo-xerophytic ecotype occurs in Nekhl-El Hasana and El Hasana-El Quseima Roads. It characterized by large height / diameter ratio and its epidermis consists of three layers.
Upon such different morphological characteristics it could be easy to differentiate between the four ecotypes of Anabasis articulata. The color of the stem (yellowish green or green), plant height vary between the ecotypes. The observed morphological differences between ecotypes have often been attributed to differences in climatic factors (Bjorkman & Holmgren, 1963 and Cheng & Chou, 1997), to differences in edaphic factors (Gregor, 1938) , or to biotic factors (Gregor and Watson 1954). It is worth mentioning that the anatomical features of stems of the recognized ecotypes exhibited considerable differences, which appear also to be, distinctive. These differences are also the product of adaptive mechanisms to the environment (Emad El-Deen, 1990; Batanouny et al 1991 and Khafagi et al 1996) . Therefore the ecotypes are the product of genetic responses of populations to their habitats. Though the different ecotypes of a species are morphologically distinct, yet they are concentrated in one taxonomic species, subspecies and genera. Nevo et al (1998) results confirm our results.
Magnesium and proline are highly affected by the distribution of Anabasis articulata in different habitats followed by total ash, sodium and calcium, potassium, total soluble protein and total soluble carbohydrate. Total lipid showed nonsignificant results. Also the ecotypification of Anabasis articulata not affect on total lipid.
The proline accumulation and degradation reacted sensitively to changing climatic conditions (Treichel et al 1984) As no morphological differences of taxonomical value were found and very few differential physiological characteristics were encountered, the ten stands seem to be at the early stage of ecotypic differentiation.
